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Jig V2
• The previous iteration 
used 3 legs that were 
5.5” in diameter
Jig V3
• The more compact 
design was achieved by 
reduction to 3.5”, and 
improves portability and 
sideloading
• Recommended by our 
NASA mentor Kris 
Davis
4 Cutters
• Design found in 
similar applications 
[2]
• 4 Replaceable 
carbide inserts to 
extend life usability
3 Cutters with 
Helical Flutes
• Helical Flutes allow 
the cutting debris to 
flow outward during 
drilling
• Adapted from similar 
application [5]
The design requirements specified by Micro-G NeXT have been addressed
with the proposed design. The design consists of a drill head ,core housing, a
mating mechanism to a standard drill, and a stabilization jig. The design is
made in such a way to ensure safe, one-handed operation for the end user.
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Requirement  Coring Bit Stabilizing Jig Capturing Mechanism 
Sample dimension 0.5” inner diameter < 6” outer diameter   
Device dimension 6” diameter x 6” long cylinder 
 
Total dry weight < 3 lbs. 
Driving Mechanism  
Nemo underwater drill (Max Torque 39N/m, Speed 400-1500 RPM 
and Capacity Concrete 1.6mm/s) 
Attachment  13mm chuck size 
Testing 
environment 
Salt-water, Chlorine water and 23  ̊F to 86  ̊F ( -5 ̊ C to 30  ̊C) Temp 
Testing Material Concrete and Ice 
Expected Output  0.5” diameter x 3” deep cylindrical core sample 
 
Moving forward the completed assembly needs to be
evaluated under all operating conditions, including variable
ice. Currently the design has favorable initial results. There
is evidence to support that the device will perform
adequately on concrete and within the specifications, such
as max loading and RPM.
The following designed device will be used by NASA astronauts
during their Artemis Mission to the moon in 2024. The device will
allow the astronaut to retrieve a lunar core sample that is 3” long
and 0.5” diameter from the lunar South Pole. This sample gives
researchers more information on the climate history in the
atmosphere and the ground composition[1].
1. Find an effective means to cutting and containing ice or
concrete core sample
2. Establish an optimum cutter geometry of the coring bit
3. Understand the lunar environment and conditions
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Key Design Choices
Conclusion
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RPM there with type
N mortar mix.
The left picture depicts the testing setup and the right is a
core sample retrieved from the experiment.
The core sample retrieved is a Grade C. [6]
The machined parts are made of 17-4PH Stainless Steel and
pictured here on the left is the lunar coring bit assembly without
stabilizing jig and on the right, a close up of the drill head. The
core housing is designed in such a way, it allows for the ease of
extraction of the sample, via dowel insertion. Additionally,
geometry of the drill head was the most complex component
machined
 Use of off the shelf components
 Modular design
 Ease of use with one hand
 Lightweight directly impacts end cost
[6]
